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| 173 Kozlowski, 2014; Maynard, Mathieu, Rapp, & Gilson, 2012) , earlier measures based on older definitions are still widely in use in current research literature.
The literature also embraces a set of additional (and sometimes even conflicting) dimensions. Kimble (2011, p. 7) The goal of this article is to examine the variations of the existing dimensions of virtuality, and to determine common characteristics which can add clarity to the definition of it. Even though previous literature reviews enhanced the understanding of the implications brought about by virtual teams, this study differs from earlier studies in a number of ways. First, I argue that the concept of virtuality is a multidisciplinary phenomenon (de Guinea, Webster, & Staples, 2012) , whereas the majority of literature reviews narrowed their focus to a small number of disciplines and limited their review scope to the major business, management, information systems, psychology, and communications journals (Martins et al., 2004; Gibson & Gibbs, 2006; Kirkman, Gibson, & Kim, 2012) . Virtual teaming is a term, as well as a common practice, widely used in fields as divergent as engineering, library sciences, computer sciences, cybernetics, education, economics and industrial relations. Therefore, this systematic review examines the issue of virtuality from a much broader perspective. Second, the methodology used in this article was purposely objective rather than restrictive. Unlike previous studies, articles were included in review regardless of the number of citations they received and the reputation of the journals which published them. Even to expand the scope further, EBSCO, ABI/INFORM Global and Web of Science databases are utilised for an objective comparison. To observe trends and patterns of virtuality, the review years between 2006 and 2014 were analysed. These new results from the wider review range have underscored the necessity of solidifying a universal definition of virtuality. While this study lays definitions contained in the reviewed articles on the table, the proposed definition does not wipe the slate clean. Instead of creating additional confusion, this review aims to streamline the variations in the already existing definitions of virtual team research and summarise their common ground.
The article is structured in the following way: The subsequent section introduces the methodology of the article and the descriptive nature of the review. Findings of citation and content analysis are presented in the next section. Final sections include discussions, implications and limitations, as well as conclusion of this article.
MATERIAL AND METHODS
To find relevant articles about virtuality, the following search terms were used in the Web of Science, ABI/INFORM Global and EBSCO databases between 2006 and 2014: − "virtuality"; − "virtual team"; − "virtual teams"; − "virtualness"; − "virtual collaboration"; − "dispersed teams".
Based on the initial search results, 685 articles were collected from three databases. After several runs of manual and automated analyses, the duplicate articles, book reviews, conference and working papers, and other irrelevant titles (e.g. editorial notes) were removed, leaving 380 research articles. All of 380 articles were scanned based on the fact whether they included an operational or conceptual definition of virtuality. After scanning 380 articles, 115 were discarded, because 76 did not contain any definitions and 39 were found irrelevant. The number of usable articles for content and citation analyses was 265, as shown in Table 1 . Source: own study. Table 2 illustrates the number of articles per journal. The analyses carried out using the input from 173 journals, of which 45 included more than 1 article in their issues between the search period selected. This list includes the publications from various domains.
For the categorisation of the subject domains of journals, the classification information based on the fields assigned by each database was used. When there were more than two fields attributed, the highest two ranking domains were matched. When the domain information in the databases was not available, the journal's selfreported area of domain was recorded. According to the internal analysis, the highest number of research about virtual teams was conducted in the business/management domain with a total of 157 articles. Out of 157, there were 58 from the single domain of business/management journals. The second largest number of the articles reviewed was from the journals with multiple fields of business/management and psychology with 42 articles. The total number of articles with single domain was found as 145, while the remaining 120 articles came from multidisciplinary domains (combination of two different domains). These results prove the multidisciplinary perspective of virtuality in teams in general. The number of articles reviewed per domain is presented in Table 3 . Diagonals in the table refer to the number of articles which are published in a single discipline journal. Other figures in the table represent the number of journals combining two different disciplines. Source: own study.
The mostly cited references included the definitions of the same authors' earlier contributions. The definitions form Lipnack and Stamps's three studies (2000, 1999 and 1997) were cited in 26 later studies reviewed. Similarly, both works of Leidner (1999, 1998) were referenced in 21 articles collectively. Finally, the direct definitions of Gibson and Cohen (2003) and Cohen and Gibson (2003) received a total of seven mentions in the reviewed articles. For establishing a foundation built on previous research, the direct quotes most frequently used in defining virtual teams and subsequently virtuality are presented in The Evolution of the Virtuality Phenomenon in Organisations: A Critical … | 177 Table 5 . There are a total of 12 studies which are relatively popular, constituting 49.43% of the definitions used in the reviewed articles. The direction of literature has gone beyond the dichotomous view of virtual teams vs. traditional teams to a continuum of team virtuality (Dixon & Panteli, 2010) . The earlier literature contains definitions from both perspectives. Therefore, in Table 5 , the defined concept is explicitly specified.
Most articles reviewed in this study argue that virtuality in teams is linked to corporal characteristics of teams. In this regard, the majority of the cited definitions demonstrate the physical aspects of virtuality that are linked to content related aspects such as geographic/organisational dispersion, information technology use or lack of face-to-face communication. Nevertheless, the definition proposed by Kirkman and Mathieu (2005) added a seminal knowledge to the literature related to the process related aspect of virtuality; the amount of informational value, shared via computer mediated interactions, and the synchronicity of virtual interactions within the team environment. According to this definition, the extent of the use of electronic communication tools is not the only warrant of a high degree of virtuality. The impact of the frequent use of electronic tools, and therefore the extent of virtuality is much higher when the value of information is higher and information sharing takes place in less synchronous conditions. The characteristics of task structures play an important role in determining the level of team virtuality. Teams that accomplish tasks which require higher team interdependence will be considered more virtual, if information is exchanged over electronic tools with asynchronous modes of communication. et al. (1995) and Jarvenpaa and Leidner (1998) (Hackman, 1987; Alderfer, 1977) Even though the normative theory of science acknowledges that the contribution of past research within a certain field can be measured best by analysing the citing behaviour of researchers, social constructivist theory, on the other hand, argues that citation analysis is not the best way to illustrate the theoretical development of a concept, because concepts socially evolve over time (Serenko & Dumay, 2015) . Moreover, past research delivers evidence that authors are prone to cite studies that are published by well-known researchers or in reputable journals, which are not necessarily scientifically and theoretically the most reflective ones (de Villiers & Dumay, 2013) . To overcome the biased inclination of citing behaviour, content analysis is considered a sensible way to objectively analyse social | 179 constructs. Therefore, to understand the underlying concepts and latent relations between social constructs, it may be imperative to conduct a content analysis. In the next section, the details and results of the content analysis are presented.
Content Analysis
In addition to the citation analysis which examines the most cited studies in the virtuality research, a separate content analysis is conducted to review the qualitative nature of the dataset. The main benefit of using a content analysis is that the deductive approach allows researchers to observe the directions and trends of research over time. Systematic coding makes content analysis a powerful tool due to improved replicability (Stemler, 2001 ). For all articles reviewed, author information, publication information, defined concept and selected definitions were recorded. A sample of coding is illustrated below (Table 6 ). Before moving to coding, all definitions and dimensions were copied separately. All reviews, checks and coding were made manually. For improved accuracy, the articles were reviewed twice in order not to skip any definition cited in the reviewed articles, and coded accordingly. Labels of coding are exhibited in Table 7 . Those labels were created based on the dimensions or characteristics defined. (Lipnack & Stamps, 1997) , (b) they use CMC or telecommunication media substantially more than face-to-face communication (Anawati & Craig, 2006; Fiol & O'Connor, 2005; Griffith & Neale,2001) , and (c) they are geographically dispersed from each other Griffith & Meader, 2004 The content analysis in this article starts with shedding light on the descriptive nature of virtuality characteristics. When defining virtuality, a total number of 779 dimensions were used in 265 studies. This indicates that the mean number of dimensions used in a single definition was 2.95 with a 1.40 standard deviation. Out of 265 articles, 83 reported a definition that is composed of two dimensions. Although a single dimension was sufficient for 33 studies (12.45%), as many as nine separate dimensions for one definition were encountered. Table 8 shows the details of the frequency statistics of dimensions used in a single definition. The numbers in parenthesis identify the number of articles which cited the dimension in question as a single defining characteristic of virtuality. The analysis further revealed that 229 of 265 articles (86.42%) treated ICT-mediated interaction as the major defining characteristic of virtuality. Out of these, 21 considered ICTmediated interactions as the only determinant of virtuality, as they refer to no other related dimension. In nine studies, geographic dispersion (GD) was the only characteristic that distinguishes virtuality from traditional settings. GD was thus found to be another major dimension that characterises virtuality. A total of 208 articles (78.49%) used GD as a distinctive feature of virtuality, whereas three studies using a single dimension considered face-to-face contact to be the defining factor. Minimal face-to-face contact (MF2F) was used in 45 (16.98%) and lack of face-to-face contact (LF2F) was used in 22 articles (8.30%). Temporal
The Evolution of the Virtuality Phenomenon in Organisations: A Critical … | 181 dispersion (TD) and organisation dispersion (OD) dimensions were among those very highly referred to, although only one article considers temporal dispersion as a stand-alone characteristic. TD is used as a typical construct in 75 cases (28.30%), whereas OD is used in 58 cases (21.89%). In addition to the listed dimensions, "others" include "simultaneous work processes," "knowledge intensive," "information value," "process informatisation," "technology dispersion," "complex tasks,", "agilities in functions, workplaces, competencies, work contracts, equipment, functional dependencies, and hierarchical dependencies". Table 7 for the coded dimensions. Source: own study.
As there are many dimensions considered vital to varying degrees, it is essential to visualise how these dimensions are incorporated to formulate a preferred definition. To begin, four most frequently used dimensions were selected; ICT use, geographic dispersion, temporal dispersion and organisational dispersion. These particular dimensions were put under the microscope because there were 570 uses versus the total number of dimensions used, which is 779. With the Venn diagram in Figure  1 , each dimension is presented as a unique set, where the numbers in the intersections denote the number of studies using the specific dimension.
The definitions which incorporate both ICT use and geographic dispersion have the highest occurrences in this review: 178. On the other hand, 102 cases included both geographic dispersion and ICT usage but they concluded that neither temporal dispersion nor organisational dispersion is a distinctive determinant that typifies virtuality. However, 34 articles reach the conclusion that both temporal dispersion and organisational dispersion are required when ICT usage and geographic dispersion are present in virtuality.
Even though Martins et al. (2004) , as one of the most commonly cited references in virtuality research, asserted that geographic dispersion is the most commonly noted dimension, this content analysis revealed that the emphasis on geographic dispersion was succeeded by ICT-mediated interactions. This finding confirms with the studies of Cohen and Gibson (2003) , Gibson and Gibbs (2006) , Stanko and Gibson (2009) and Gilson et al. (2015) which argued that geographic dispersion, coupled with ICT-mediated interactions, were the most frequently attributed characteristics of virtuality. Another iteration of Venn diagram (Figure 2 ) was formulated in order to assess the impact of F2F contact dimension after leaving out temporal and organisation dispersion. The reason is twofold. First, in the reviewed articles, the operational definition of virtuality was based on the lack of F2F contact, even when high ICT use and geographic dispersion were cited. Second, when the measurement of virtuality in the empirical studies was examined, the assessment of the extent of F2F contact was more common. The analyses also revealed that out of the 178 articles containing both ICT and GD dimensions, 42 cases report lack or minimal face-to-face contact as the most defining characteristic. Of 265 studies, the extent of virtuality was measured in 94 studies (35.47%). Among these 94 studies, 78 (82.98%) either utilised the degree of face-to-face communication in their virtuality measures or assessed face-to-face interactions as a control variable in the studies. This illustrates that the extent of face-to-face communication (or the lack thereof) determines the degree of virtuality, even though its presence in theoretical definitions is found to be less frequent. 
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Based on the content analyses presented in this section, the discussions section addresses the research questions set out in the introduction. The findings of these citation and content analyses have suggested evidence how virtuality can be defined and measured. The majority of defining characteristics include the dependence on ICT use, the spatial dispersion of team members, and the extent of face-to-face communication. Often these dimensions are used collectively to define the virtuality concept. On the other hand, the use of single dimension for defining virtuality is not rare, either. With these findings, this study also renders how virtual team research has been evolving over the last few years, especially after virtuality has been considered to be a multifaceted construct. In the next section, the interplay between these dimensions is elaborated in addition to the implications and limitations.
DISCUSSION
There has been a growing body of literature on virtual team research over the last 20 years. The existing research includes both empirical studies and theoretical approaches. However, it is often argued that the vastness of this empirical research has overshadowed the theoretical foundation and conceptualisation required to understand what virtuality really means (Martins et al., 2004) . This resulted in a long list of items that proved to be of little practical value, or was irrelevant for the understanding of team virtuality (Maynard & Gilson, 2013; Hakonen & Lipponen, 2008; Gibson & Gibbs, 2006; Chudoba, Wynn, Lu, & Watson-Manheim, 2005; Kirkman & Mathieu, 2005) . Even though some scholars claimed that a minimum level of consensus had been reached in defining a virtual team (Johnson Bettenhausen, & Gibbons, 2009; de Leede, Kraan, den Hengst, & van Hooff, 2008) , this study has shown that the literature is loaded with many different (and sometimes even conflicting) dimensions.
In spite of the polarisation of research in defining what virtuality actually means, the results may reflect that some level of consensus is still achievable. In the organisational context, the attainment of team tasks is achieved in real terms without the physical formation of a team. A team is still a functioning social system (Curseu, 2006) , but as these systems' achievements are highly dependent on information exchange through electronic communication, the large body of the literature considers virtual equal to digital (Mackenzie, 2006; Massumi, 2002) . As the Internet provided a digital platform and connected virtual communities, online social relations functioned as well as if they were real (Burt, 2009; Benson, 2007) . As a result, with the increased usage of information communication technology tools, the term "virtual" has become a widespread phenomenon that attracted researchers in social sciences to explore the social relations occurring online. There are also other alternative approaches to describing virtuality. Although these early examples of virtual work show that the virtual team phenomenon is not a new concept, its theoretical conceptualisation, evolution and widespread implementation in business context does have a relatively short history. New technologies, which allowed for synchronous communication at a cheaper and faster rate, enabled more flexible and versatile structures in the last decades. The dominant approach to the current state of virtual teams, therefore, is that virtual teams are virtual due to the high dependence on information communication tools and technologies. However, under the light of review findings, I argue that the dependence might be the consequence of lack of (or barriers to) face-to-face communication. One of the reasons for barriers might be geographic dispersion, but the lack of face-to-face communication can also be a preferred choice. So, virtual teams are virtual; not because of high ICT usage, but because of the lack of face-to-face communication possibilities or because of preferences. Thus, the theoretical contribution of this study is to broaden the definitions of virtual teams by removing both geographic dispersion and dependency on the electronic communication and information technologies elements. The analyses also show that while the existing definitions propose multiple dimensions, including geographic temporal, organisational dispersion, electronic communication, task interdependence, or even cultural diversity, the measurement of virtuality often requires fewer dimensions. It confirms with Martins et al. (2004) that the operational definition differs from the theoretical propositions. It would be more appropriate to define virtual teams as any team that does not communicate face-to-face to accomplish team tasks. This definition also enables the coherence between the measurement and conceptualisation. The differences of communication methods other than ICT tools, and geographic dispersion can moderate the impacts of virtuality.
Recently, the need for unity and cohesion in quantifying virtuality measurement has been cited in the literature by Gilson et al. (2015) . This is considered as particularly important because how operational definition is conceptualised determines the choice of virtuality measurement (e.g. the extent of ICT use or geographical distance between members). These variations can impose different implications if there is no unity and consistency in measurements. In this study, I have shown that the majority of reviewed articles either utilised the degree of face-to-face communication in virtuality measurements or assessed the level of face-to-face interactions as a control variable in the studies to determine the impact on virtuality. This illustrates that the extent of face-to-face communication (or the lack thereof) determines the degree of virtuality, even though its presence in theoretical definitions is found to be less frequent. As a result, one can argue that researchers studying virtuality are in agreement with the fact that face-to-face communication is one of the most significant defining factors of virtuality.
However, as many others, this study does not come without its limitations. As the sole author of this article, I recognise the fact that the reliability of this study could have been improved with a secondary coder in order to measure inter-coder reliability, which is considered as crucial for content analyses. However, considering the purpose of this review, the data and findings can still be considered reliable since the content and citation analyses rely on a straightforward method, as discussed in the methodology section.
Another limitation can be related to the selection of academic databases. The data was obtained from prominent, mainstream social sciences databases. With open access journals becoming more popular, there is a growing trend toward publishing with them and, in turn, respect for online journals within the scholarly community is slowly gaining momentum (Acharya, Verstak, Suzuki, Henderson, Iakhiaev, Lin, & Shetty, 2014) . Although this review is one of the most extensive studies on virtual teams, inclusion of other databases could broaden the picture. For future research, scholars can include additional years and databases to track the changes in the virtuality research to understand the direction of conceptualisation.
CONCLUSIONS
Given the extensive nature of the literature review covering the years between 2006 and 2013, the citation and content analyses presented here exhibited the varying treatment of definitions of virtuality in the literature. After considering different approaches and dimensional constructs, in addition to variations in the same dimensions, it has become clear | 185 that constructing a single dimension that all research could agree upon is an insurmountable challenge due to the variations of existing definitions as outlined in this article. But determining the common ground for virtuality measurement is a matter of urgency. A unified means of measuring, however, could only be developed by isolating the dimension shared by all of the definitions: the extent of face-to-face communication. However, the impacts of other dimensions cited for defining virtuality should also guide researchers to determining the moderating and mediating impacts of virtuality.
This study examined how the number of dimensions and boundaries defined in the literature varies significantly. Consequently, only a limited number of studies defined virtuality as deriving primarily from the lack of face-to-face interaction in physical settings. Geographic dispersion and ICT may be the causes of not being able to meet faceto-face, but they do not axiomatically mean that team members perpetually fail to meet face-to-face in order to complete their tasks. Any team can score high on a virtuality scale without being geographically dispersed and without using ICT. All it takes is for team members not to see each other. From the practical point of view, in order to increase competitiveness, researchers and practitioners may need to understand both the advantages and disadvantages of the lack of face-to-face interactions in organisations, as new forms of doing work make virtually everyone virtual.
